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Abstract ofWO0207357 

A transmitting section separates processings of a 
first data buffer path and processings of an 
interleaved data buffer path in units of a tone, 
ensures a transmission rate to such a degree at 
which speech is possible by a fast data buffer 
and outputs relevant speech data without 
encoding. The remaining tones are ensured by 
an interleaved data buffer and the bits on the 
relevant tone is turbo-encoded and outputted. A 
receiving section distributes frequency data 
subjected to Fourier transform, in units of tone, to 
the fast data buffer path and the interleaved data 
buffer path. In this state, the bits on the tone 
distributed to the fast data buffer path are 
subjected to hard decision and the bits on the 
tone distributed to the interleaved data buffer 
path are subjected to turbo decoding. 
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receiving section distributes frequency data subjected to Fourier transform, in units of tone, to the fast data buffer path and the 
interleaved data buffer path. In this state, the bits on the tone distributed to the fast data buffer path are subjected to hard decision 
and the bits on the tone distributed to the interleaved data buffer path are subjected to turbo decoding. 
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w m * 

DMT (Discrete Multi Tone) W&Wf&frO F DM (Orthogonal Freq 
uency Division Multiplex) Wgmtt&K.SiV * fE^iiff mBZH^tcy*- 

illicit, -7/^^^ v Twmtt&x.tf^yfr* j r ]) Twm-% 

&T. ^(Omm^m^^Xmrn-r^o tcbtt SS (Spread Spectrum 
) ^&JEWcJt£?!!r$cCDMA (W-CDMA : Code Division Multiple Acces 

s) fctfvvtHu ajiw#<Dffl&t:±%<±mzmQirm*k\*Xs 

vtc^m^ms<Dn^mmtmnm^itr^h(DX\ vmwa&^m 
mmt>ti*k^t>3nxi39. $^i>&n£fix^5m9trm&<Di^x& 

iSrA(*:fi<J^|ftW-r5. I&3 1BW\ ^mzft\,^X^ZtiZ*-tf%HH£<Dm 
fifeSr^i"g|-C&5, H3 10 (a) ULfc^T, 1 0 lttttflRtfy h3Rfll«r*&* 
iWb UTTC^ If y h ?rm^i-sm 1 ©ff»te«^dK&*4Wb«"C& 9, 10 
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2 te-f y u % io3tt'f^y-/no2ia!3 A*t**.a©flHR 

-^bS'CfcS. H31H (b) fi, 1 1 oljlW^^FWi o 1 

t«B 2 ©TOftMM&^-JHbSg 1 0 3 (Dfym^^-TM-Ch <0 s 2 0©S 

is i <owMtfflto^h&%\m ioi o^am «t d wivy h*m x , 
aicio^^y-^ftmii^flmify hawtrflHWbLfcjc**!/ him : x 

»3 2Htc*5V^ 11 lttftflMt#: y^SflWt*: y 2 £ *>6>«**«Jfc«r 
15 JfWrSlll ?K 1 1 2*3«ttJ«l 1 6J*in$£i&T?;fc!K 113*5* 

tfl 1 4^y?yw^fcD, 1 1 5tt5£ffflr*: iyi fcgflWt*: y.fc^fc 

-r*«Xa»lf*>5. §llf: y 1( y 2 , y 3 tes ^T^h^^y hfcfll 

20 : x lf TC^lf v Vim : x 2I x,|cfc2§i&©/ /fX^7x- ^^i^£#;t 

Jt : L (x tt ') SrjrWi-S (k . flMRtTy h : x lk 

ftfc, m^(DLe (xj tt*MM?»«r^U La (x u ) tt 1 offi^^lf^ 
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W#&b*l/CV^l>fc#\ La (x u ) =0t*fcS o 

o^fc % -f^y-/<n 3**^1 i4T?tt, sm«# : y^t^mmn: 

5 Le (xj £ % gflMt-9-: y,©l$l^c&;btfSfcfcfc % ffi-^OM^it&fT 5. 

%2<Dm.*mi 1 5T?f±, gl®tt4#l 1 1 fclBWIfc, gfifg^: y 
i^SflMt*: y 3 x *J:l^fc»WLT*5V>fc^M»11M»: Le (xj 

fticfcgit : L (x lk ') SrSHU-fS. ^LT, 411*81 1 6T?tt v *MM» 
«:Le (xj 'SrirttJi-5. ?W*yw<l 1 7 (CTM' < #X. fc> 

10 ttftflNft : L a ( x lk ) £ LTUfFlEfl 1 Hlt7^ 

15 «jfc^5fc % fcir^ti, ttMgifctfS - L ( Xlk ') > 0 " r-fotv^ &£flm 
$3 3B, 313 40, *5j:t*£3 5BIH:, ±IB^-aK^WeffiV^ti 

s>f^yw<i 0 2©«m**t« , tf*)S. wit, ^fy^!iwno2ia 

fc-ifctf, W-CDMAK133VVCW:, W^y-^fcLX, -JttttKU «*<T 

^y-/^ P I L«.£) ^V^tlTV^o -<£>P I Lte, £AT<Z> 3 

©N (»: g&$0 XM («M: M /<y7TK:*5^5fTi?0©XtLtf^ 
25 ^rffPo 

5„ 
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4>-?V~-/<g: : L tob0 =5 1 2 b i t, N=l 0, M=P = 5 3 (L^^/N^ 
P+l) , g 0 =2i:tm, -*yMVtf*9*-* \ c ( i ) tt, T 

5 IB© (l) *©J;5K:f^fifc*iiS. 

c (i) = (g„X C (i-1) ) modP - (1) 



fc£U i = l. 2, -, (P-2) fcU c (0) = It 1*5. 

io ±13 (l) KU:!K v-^y^^-yc (i) W\ {l, 2, 4, 8, 16, 

3 2, 1 1, 22, 44, 3 5, 17, 34, 1 5, 3 0, 7, 14, 28, 3, 

6, 1 2, 24, 4 8, 4 3, 3 3, 1 3, 26, 5 2, 5 1, 49, 4 5, 3 

7, 2 1, .4 2, 3 1, 9, 1 8, 36, 1 9, 3 8, 2 3, 4 6, 3 9, 2 5, 
5 0, 4 7, 4 1, 2 9, 5, 1 0, 2 0, 40, 27} fcfcS. 

15 p i Lfcfcvvt'Mu ±iB-7s>ifv^*->'C (i) mt\Mfr* 

: PpiP 0 )SiC^L^1-5r fcWy h©A*b#;fc$r?TV\ j ft<D"*y 
If : Cj (i) $r^1-5o £1*> Ctffi, {p PIP{J) } &#5fc& 
fc, Uj (j =0~N-1) } SrfiJlT©^: (2) , (3) , (4) 
^1"5. 

20 

q 0 =l - (2) 

g. c. d {q,, P-l} =1 (fcfcU g. c. df*S*&») 

- (3) 

qj>6, q^qj-j (tctcU j=l~N-l) -(4) 

25 

WitfSoT, Uj} tt, {1, 7, 1 1, 1 3, 1 7, 1 9, 2 3, 2 9, 
3 1, 3 7} k%:<0, {p PIP(J) } tt, {3 7, 3 1, 2 9, 2 3, 1 9, 1 7, 
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13, 11, 7, 1} (IttcU PIP = N-1~0) tftZo 

5 ^lt, 03 4Htt, ±timm*&0'*'yxy jyfy-* 

ft : L turh0 = 5 1 2 b i t V> 3 f—2%"?y tf^L7t#^<ftr— *E^J<£r^-f 0 

-e&3„ C^T-ft, lfTBKlx-* {0-5 2} 2^tS^x-^ {5 3-1 

0 5} £ s 3*T@fcx-* {1 0 6-1 5 8} 4l?@Kl7 f — * {15 9-2 

11}*, 5^?S(Cx-^ {2 1 2-2 64} £ % 6tf Sl-X-^ {26 5-3 

10 1 7} £\ 7ttg(Cx-^ {3 1 8-3 7 0} 8*t§Kt-* {3 7 l-v4 

2 3} 9*tB£x-* {4 2 4-4 7 6} 1 Off Btx-^ {4 7 7- 
5 2 9} & % ^tb^tb^^t'V^-rSo 

(fcifctf, L turto =2 5 7-8 1 9 2 b i t) fc*SVvt, 
20 fcflSnTS&tfc*. 

03 6 0te> ±EP I L*-grtPtt*©^-#W#»J:W--#«#»S:ffiv^ 
7b#^©BER (Ifyhi7-^H mSi&TfrtMX'&Zo ®*<Dt&9s S 
NR#i«<4*fctfc#oTBERWtt^±t5. 
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u &mw\zx^ w%-it$}itcir^x<Dm^M\,x?-tfm%-fc&m 

l&U Z<D&s TV ^ 0 gim^obs tcb*-t£, 1 6QAMT 

5 htl\$4l? y h (01-^X07*— * (OOOO^llll :4^h = y7?U- 
•>3'y) (C^J-LT, 2 5 6 QAM-Cfc*lfcf8 fc*s> 1- <DlT'<X<D 1 f—$ LT, 

Oft, DMT^«^^VNTx-^a^^ff?«W®#^«{C*3V^, 

om^Sr^-rs-efcSo 13 7 am*5VNT, 201 tei^o h v y *flF-s*Tfc 

9 . fc t y *«F#* 2 0 1 2 If 5/ b Off *lf y htf>A#fc#L 

/N (signal-to-noise ratio : ft-IHMtffJt) JfcfcS^T, WRJ&Stlfc 

20 MWm^ 5 £ , t 0 3 8 m ( a ) fcaH" J: p &M$i&<D t o n 
eO-tone5IC, ZtlZtlS/NlkW&KtcVy hSfeoea&f'-^SrWOS 
oTV^o iittt, .t o n e 0 & t o n e 51C2 tf y K toneltton 
e4Kl3lfyK t on e 2{£4lfs> K t o n e 3 1 5 Ify K £H£i£x— * 
jWHD*fe*K ^©19 fs> h (ft#fc> h : 1 6 Ify K h : 3 tf j/ 

25 h) ICtl 7W A;TO&£*rCV^ 0 ft*3 % 0/7©f^7U-A/y77i 

KftJiaify I^toS ~£ tjgs LTV >5 0 
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mssm (b) \^-rx 5 km^s i t tcfr s„ ^f^^iiziv^^ #j 

Oigfetufctr y hgc0>4»feV> ^Jffi, -^<fi*>t>, toneO (bO') , to 
ne5 (bl ') , tonel (b 2 ' ) , tone4 (b3 ') , t o n e 2 
5 (b4 ') , tone3 (b5') <DM\^ ^L^b^ toneOttoneS, 
tonelhone4, tone2itone3^ ^fl^fl 1 ls± y V 

tit, ±flB»3 7H©J:5tftBffiSttfc7V-AOiRF-^fbW:, 1 h-^-fcy 
hmzftfrtlZo *1\ ftlOOh-ytyh (toneO, tone 5) 

10 ?dOtd ltd 2^bUV^n-^2Q l©^u 1( u s fc«K?-u s K:A2rt- 
St, 2\?yh(D^m¥yb (u„ u 2 ) t 1 tfy hOftgtf y h (u 0 ) % fft 
fc>*>* 3lfyf©M^y^«F*t, *©te©ll?yh (u 3 ) <D7 ! -?&m£)& 
Mo fcoTV3 1 If y £©%*lfy MCffi^i"5. 

o^fcl, 2o|©>-ytyh (tone 4, tonel) ©f-^d3, d 

15 4, d5, d6, d7^ hH^f»2 0 1©*?u 1) u, fcMW-u,, u 4> ■ 
•••^7^i-5fc, 2tfy bOlf^tfy b (u lf u 2 ) 1 1 Ify b<Z>%&f y b ( 
uj % 3lfy bOH/3^1»i, *©tt©3try h (u s , u 4 , - 

) O7 f -^^ffi^$tL5 0 *<ftoW51 Ify b#ft> If y H-ffiS 

-TSo 

20 S&fcU 3o|Of-ytyb (tone 3, t o n e 2) ©7-^dO, d 
1, d2, d3, d4, d5, d6, d 7 $\ X&&&2 0 1 ©Jgfu 1( 

u 2 i$£^u 4 , u„ -MA^-fS^ 2 try h©flWRtfy h (u„ u 2 ) ilbf 
y hOft&lf y h (u 0 ) , -rt£t>h, 3 t'y FCFUJ^t^ ^©^©7 
tfy h©v*-y- (u 3 , u 4 , •••) #<*oTlf**llfy 

25 ^cDTC^fy hi^^tSo 
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8 

i^ffiffimi, &m<ikis}itctem j T-fiKttLxmmM7~- ] j offt) 

10 ±B, »3 1H (b) s s^*Ev\fcj£#r# 

CDMAfcflUBSftTV^ *>©-?& 9, $3 7BT?t±DMTgBW#5*;fc: 

ovvaR9§l/rv^j&s % r^T-fi, y ^IJ^/Iv^t^M^Ht 5 lift 

tot, *»Kfi, y T^«^jCfc' it^^/v** y rxtMR 

20 TV^„ 
3§91©ra^ 
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9 

£ % h-vTOc, i!fn2Sgl©&S&i:> SWB»2©iKB&i, fcWPftfi9#W\ 
5 mm 1 ©«lfrfciK0$Hte>*bfc h-^i©** b SrflPWSU flftBJff 2 

o^^l:i*5Illlfcfeotli, »S£z>/h£v^#i©fiI& (77-* 
10 |2®» W^y-^K^-^y^TfiKtcftS) ^ SMI*.* 

msm i ©»»&©'< y 7 7 * Mian 2 ©&&©^ ?vr rae$rt* ? 

^rtbibfch-vioify bWWb«rffcHJ*U IWB» 2 
y77lcS9&»tfe*ifcb-:'±©tfs' b^^-JWWbU-CBWU 19^ 
15 bnfch-V35S2o©/<!x7TK:**:* s SJ;5ft»^^^ ^© b-^&Po*© 

mibm i ©»» t > ttrcajg 2 ©&k t , kusb mm 1 ©&&(- 

fiO^rtfettfch-^i©^ hfcWNfcU IWB» 2 ©ft»fc« 9 W 
off©»Wfc*»*>5afllSllt*!:*>o-CHu ««©/h*v^l©ffl» (77-* 

hf-^^r mmztm t „ itnam 1 «± 9 «B&W84i-* 
H2©w K^^y-7K7 ? -^^y7TMe&t-ffi^) fc* 

25 *WE*U©a^©'V77WM9*9* *©*, ^777l^fi^fct' 
y h «»fl5«i"fca* U » 9 ©TO 2 f y h SrfHa» 2 ©&g&©^ y 
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h-^*mmm2<DMm^ ^*veh»#tt> -torn. mmi<Dm3&\z.m 

urn i <o%3cf-9 zmx-rzm i <owMtoimg&&®%4mb , >r v 

&*-#n^t:ism-r&z.k*ttmbu rs j «^?yp u 
%nfeLtcw&\^ mm*^*mi&ttir^x<DmL'*9-^*im^ *> 
15 ^o, imm*mmbftzs<?-yftxmfr<D&ftm*bti:z>, m 

XsX&mz^bittmb-tz* 

\.*?-tAyy 7 im\z.n%) b, m&iow&zr>h*%ti3m»ft£*z 
%5U&o&mi'-h*mmniom&<Ds<y77xmtu £&mm 

^g<D%w\zfrfrz>m^mmz.&vx\t, mmo^^KDfm (77-^ 
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m2<D®& u^&y-zfYT-t'^yyTimyz&m t. tot*., $b^> 
itnen i <oimo/< ??7t m&% 2 ©&&©/* y ? 7 ksb#i-5 tf v mz^ 

bfrfc b->^2oO/^5/77^^7 v ciSS <t 5*»&K:Wt, ^© h-iXSrMTf© 
15 off©»Wfca»a»3&«l&1!K:a!>oTW\ i§3£©/J>£v:^l©&& (77-7 

7-y=g|fcrafc©Ji«»^-*fc, b-^&fc, ItfiBfgl©^^ ttrlE 

20 -7t\ SWB*2©ftKlcffi5^»te)nfcK-v±©lfy 

H#U 2oO/<777lu*t^§ N— ^RIOV^TW:, ^©fiBfr^faBUfcfflaffi 

o^^^d^53i{t^«fcfcoT«, «]£©*£ v>J&l©ftifr (77-7 
S/WtK&S^Xftbfl&Xy bvy7^&, #h-^©Tffi2tTy h« 
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y^msm i ©sb&k, * -«^b $ tifc tr y h &&ti v - >-£ mmm 2 <om 

h^-^/^y 7tIM^) b s HUBS* 1 ©ftg&J: 5 fti§®«£-TS 

15 MiEm i <Dm&<»$m b imm 2 ©wciis: h - yjwfcta* u ais^-e 

20 i , mibis 2 oBs&b. KZfiZftm <o ftv, m&m 1 ©sbk:* 9 e>^7t 
o*©*wica»a>a»mi6«fcfcoTH:, iiffi©/jN$v^i®fei* (77-^ 

25 J&2<7>&8& Wy^!J-7Kf-^^777lWS) Srfflv\ |ff|S01 
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It h-^±<0\f y h Sr«=HHk*T^W* U mm 2 ©feg&©/<y 7ji: 

-^2o©^y77lc*fci55 J; ^© h-^S:M^og(6THi 

10 ot*o^}c^5ii{B^Sic$)o-C(^ j§JE©/h$v>8U©&8 (7 7 -^ 
S&2©&Sg (>f^y-^K7*-^^y7Tffi»»c*iS) ^ £/Bv\ S/NJfc 

15 #flS*i*fcta^ U B V ©T& 2 tf y b SrMiam 2 ©gj»©/< y77 fc« 

»fy7i:, 7-y^&&«&©ji$t&7 f -*rt©, ft-cw«t 

20 »y fetifc h -y±© if y h %mm& U atrfBSg 2 ©^SgfcS 9 fcftfc 
BIffi©1Si¥*iftK 

» 1 Ettv *»Wfc*^5iif&*B©H«©7^fl8 1 ©#jfc«r*-rBI*Cfc 5 , 0 
25 2 gift. *|SKtd^Sii^lB©SH&m©«lfifeS:*-t-0-C*>i9> *3 0tt, # 
3503tc*»a»5i§f9S61i©gfc *©«fifcS:*-rig-Cfc «9 , »4Htt, 
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14 

LTt^-© b e r 43 x xm&o* - aWH&& jh v ^aatT*- * u 

fc#£©BER#&£^r®T-fc«3, 08 Bite, «IJtE* : 5, 4£$& 

»C*irtS SaHig/^-y©t> h ' 1 ' ©Rlffi : d e h-^/H:^ : tota 
10 1 weight i % Sr^fH-Cfc !? , Hi 2 0tt, 01 OB©S0tt*lllfiB&*flF# 
fl5Sfc*3ttS6ajfe|g^^-^©lf y b ' 1 ' ©HPS : deh f-*/vm#- : 
total weight £ N Sr^fET-feO, fill 3HH^ K56Hfc*i-^*-#« : #»Sr 

15 fc»&©BER4*ttfc, Sr^1-0T'&!9, 114014, }<D3fc5 : 4, **y&: 

tomm&&ft%iti&**1rm-<*hr) . Hi 7Htt, j^£©lfe#;*ri&fcJ: 0#«> 
20 ^^^/£l?7l^«^&ii^#^tS«r^-riaT*fe?), £1 8B9«. M£©*fc 

9iai4> Mi 5ia©W!i*^j^S5iW^b§ifc*3tt5ea^/^-^©tf5' 

h 'V (Dmm : d e t, h-*A-£* : total weight t, ^tmVh'O. 

^20 h 1 6 H©H»«jta«^^#4b5ifc*5^5 s E*ug/<*-^© 

25 If y h ' 1 ' <Dmm : deb. h-f^M*- : total weight Sr*f HT?*) 
*K »2lBt±, Ml 7^©W!)§teBaS5i^F#^l-*5^5eB^^^- 
^©lf y h ' 1 ' ©ISPS : d e Y—tfrM.fy : total weight 
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15 

-e&«3, 02 2013:, 01 8®<DWMtoffl&&&Mft%{V&K.33ttZ&E.1&m'* 
$—^<OyZy Y '1' (Dmm : d e t, h—^/^M^ : total weight 

023®^ h-^-^y ^^so-^i^-r0t?fci?> 02 

5 iwi 2 <d h-yt-^ y y 5 , 02 6 mt. %^<rm 
m^ov-y^—^^y^wm^-rmxh^o. 027®^ Mi4c^ 
-^m^comm^-rmxh <o , 02 8 bbu 4, ^y§&: 3^2® 

2 9®f^ ^Jfe«^4 0^^^J;!3^fe^n7t*ji^^WiM55i^ 
.10 SlriU&oMmZTrrtm-Vh <0 , 0 3 0 HJfez>7T^4 J: 9 

bhtc%m*wm®M&&frn^\^<Dmf&&^irmx°h v , 0 3 1 mn, m 
^im^^xmm^ih^m<D^-^m-^<Dm^^i-mxh 19, 033® 

03 saw:, ^^^-«^-effiv^^>n5^y^y--/^Ma^-t•|l|•efe 
#^^i-0T'fc 5 s 0 3 7 Hwt, fig*©aflr«*tH£ffl b w y **§f#^ 

©»J^Sr^1-®"CfcU, 03 8 HHt, h-^a— ^y ^^SSr^fBlt? 

20 fo<5„ 

25 ««fii. 

*Bfc:tt\ 01 HI (a) **||Jte©7^1BK:felt5^fllO«^Sr^-BI'T?*)9, 0 
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Z.bbLX$>£\,\ 

7t<k^ Ml HI (a) O^fWcfc^T, lUY-lsX-fVlsyn-Zh*). 

7-])x» (IFFT) Xh'O, 4tt77^ hf-^y77M©I 
1 (D-? y^Xh 9 , 5 tt-f f * y Y 3 ?-** y 7rM©I 2 y^X 

mm (b) ©gitwciovvr, 1 mB^-y^&gjs (fft) 

15 -t?fe?K 1 2fWtF^^37^f (FEQ) T*&!3, Uttnyx^l/ 

-^ 3 yT=-y/^^^-y^^-efc!9, 1 4H; h-y^-^y >n 

1 5texv^7V^f-"e&9, 1 6\t77~X 
«©il©7V$;/-!tfc»), 1 7«-ry^y-^K7 ? -^^y77fel6&ffi^2 

tcbz-\t, DMT (Discrete Multi Tone) ^gH^Sr/B^T, X— ^iiUsS: 

\> /ty<0%1$L : f 4 "> ? ^ r /Hl'ff Srfr p AD S L (Asymmetric Digital Subscriber 
Line) jftft^S:, ^it^HDSL (high-bit-rate Digital Subscriber Line) 
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»flr#a*<&xDSLaflfcfra;asa>$. roKft ansioti. 4 
1 3mz.&^xmmk&tix^z> 0 sm, *$m<DMm<omi\z^x^ itt 

finite, «MKi3&^5ffi«3gfi©jl6m*©±ft«^S:^rH-C*)5. SfS2 

(El^© MUX/SYNC CONTROL 4 HZX^MitU ^Bte^ftfdgfi^- 

#fctt^XlM?V V (CRC : Cyclic redundancy 

check fcffiS) 4 2, 4 3fc-C»5«WJ^ = -K«rfttDU Sfcfc, 7*17— K 
(SCRAM&FECiCfl ^) 4 4, 4 5 fclTF E Cffla— K©ttflP 
10 jSiT^X^y^/^a^Po 

4 9|:i5J-CWi20©g»^ — ott^y^JJ— 7 (INTERLEAVE) 4 6 
^*tt5^f^y— 7K7^- 9*V7t (Interleaved Data Buffer) ftJ&T* 
*>?K t>5 — ^tt-Y^y— 7**r£**V*:77 — * h-T— 9*y7T (Fast Dat 
15 a Buffer) W&Xh <9 , £ d "Cft, ^^^y -7«BS*fr 0 4 V -7* Kx- 

^©H, Mt^f—ZVt, W-hay/W (RATE-CONVERTOR^^) 4 7, 
4 8tt^bn h#M£firV\ h-V^— ^iJ (TONE ORDERING K 

20 y^«BgSrfT5. ^UT, h-^tf-^y ^#!M©3£ff x-^S^T, 
a I/** fa V^Va-^/^W V*^r- y ^ (CONSTELLATION AND GAIN 

scallng \m%, ±sa& i m^-t=iyx* 

— y ^SEJSlflB (IFFT : Inverse Fast Fourier transform _h|Bjg 1 

*8Klx >f M7WV/v / y7;My77 (INPUT PARALLEL/SERIAL BU 

FFERlcjgMi) 5 2^T7-y^mm©/^7WV7 ? >-^$:^yT/Vx-^^ 
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&U TtB^nts/W^/f^^/V-Ttci/a^W (ANALOG PRO 
CESSING AND DAC MS) 5 3 KX7* -f v^/HS^T-rn i/^ClS&U 7 

3! 3 gift, ^ig{^^ii#^e©^f^^^^^1-|i|-efe^o 03 
5 eik&v^ gm?-* (StT^^fx-^) C*fU Tj-v?7 

nir yv'^/TTP ^- v?^Va >v^-* (S^O ANALOG PROCESSING A 

ndadcms) i4uzx7 4/i>fiyyytm*mft'&, n-ufmt&Tj 

-^/HIICMU .A Kp^ W =* y^f if (TEQ MS) 14 2 fctlSRI 
WV^-;77 (INPUT SERIAL / PARALLEL BUFFER MS) 14 3 CT;/ 

y T^x-*.^/^ WVxWCl£&£tk ^0/^7 WVxWCftLTiSjt 
7— y^JIHS (FFT : Fast Fourier transform CHI _hlB^ 1 ElC^1-iSjI 
37-y^&g|51 lC*tt50 1 4 4tCT^7-y3i^^V\ « 
15 ifcK^W=<7^T (FEQMS, ±IBBlHtC^-rW^:K^-rW=t7-l' 

if 1 2 c*j-j£o 1 4 5 fcxfflfcmmnvm&^immzft 5 0 

^gyTa-^/^V^T"-!) ^ (CONSTELLATION DECODER AND GAIN S 
CALLNG MSs ±IB» 1 SI^Tf? ^* * > 3 V^n-^/^ >{r~ 
20 >) Vj/ft 1 3 C*ftS) 1 4 6 & £TJ? b w-y^-y y ^ (TONE ORDERING MS, 
±IEH 1 Blfc^t" h-^*-^ y V^SB 1 4 C^ 14 7 fcTfr*>*b5tt-JW6 

£*b3„ %:<D'&, U-hay/<^ (RATE-C0NVERT0RMS) 14 8, 149 
C ,fc 5 V— h =» 5/-*— YWm., X-f y (DEINTERLEAVE MS) 15 0 
25 C£3xV isfiy—ftims 7t!7-Kx7-nl/^i/ 3 y (DESCRAM&FEC M 
S) 15 1, 1 5 2ia5FECM*5J:tf7^^7^/«, *5.tW7 
y y ? y yi/ffyi/J f-^ -y 2 (cyclic redundancy check (MS) 153, 1 
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n^bn-;V (MUX/SYNC CONTROL tC*BS) 1 5 5 7*— *L3. 
. ©i8U&Sril^.x. £©2o©ft(fr«:tev^Jt*£fcfcJ:?) % $.tc\*Z<D2o<Dim 

etr *n«©7^ifiic*5W5«F^« ($mx) &£Tm*m (g«») ©»# 

10 s (y-Kyo^i^-) fn-^ii^w) om&.&7Fir®-ch*) s mm 
m (b) &*mfoommK&v5&^<DM&ttT®x~toz 0 

ftt^ti. %4® (a) ©flFWlUfcV^T, 2 1»4»D|JjEflH3'£LT*-# 
«F*Sr»ffli"5 - £ «fc «3 / VRRULKiifiv H££«r#S - £ anfltefc * 
15 #|§T*fe 9 % fc t * ff , * - 2 1 -eft, 2 If y h ©fit $ If y b ©A* |C 

mm (b) ©awsKias^T, 2 2isg#ff#: Ley («©^t 

3*3^152 7 l£tog3§T*&«3, 2 4*5±tf2 5H:>f^y— ^-CfclJ, 2 6 fig 
W:Lcy («*&©£« AT* : y* y„ y b fc*BS) **fe*Hfct«tt!tJHa 
1-5^2 «9 , . 2 8 ttTV y «9 , 2 9 H# 1 ©^#^2 

2 ©ttW&W£LT5c©Tlf $&tf y h^J©^fltSrHiJ*-rS0 1 vWM&Vh V , 

fl©R/Sf3-m!J, 3 lf±£2©8H§#2 6©m7J*^L-C7C©1f 
h^'J©^«ttS^-f5^2©^|§T-fc!9, 3 2iiy-Kya^ 
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Xh*). 3 3ttLcy (fc&©gf&ffi-J§- : y„ y 4 -fcftS) fcfPWftUTSE© 
iff* if* h*W©i«fell«rttWr5ll3OiWjHi , T?*>5 0 

5 HR"C*rix £ttK$£flXNI (QAM : Quadrature Amplitude Modulation) t L 

flftJUftD, Tit 2 If y hOA^f-^WLT©^-#M^^IL, fi& 

10 rrt?, Tifc2lfy h©A*7*-^K:ov^T©^-#^-^k:SrllfftSaiA 

050 (a) tfMffiPSK (Phase Shift Keying) ^C©(t#^Eil"Cfc 
<9 > (b ) 2* 1 6 Q AM^Oflr*^E*-Cfc 9 s ( c ) & 6 4 QAM^Ofl 

^Mmmxhz, 

©it. fc *5 0©sm«#/Sai3J;tfb«Bi-Si:, ^-f*i©»£ 
20 (05E! (a) (b) (c) ttS^) fcjSV^fe, SfSft"i-^^i:t>afiVM^© 
T&2tfs/h#, (0, 0) (0, 1) (1, 0) (1, 1) XtbZZb#t>fr 
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t4, 316® (a) #^-W#»2 1©yP!^^«fifcSr3g%1-H'T»*>9, H6IH ( 

b) &&mim&&^^<o®®m&<o-m7tfrm-?hz. iit 

tt, S#W*il»aa*«F-§«tbT»6BI (b) oi8ifl!^5itiL^ 

itLfcRb-f, fc**.wr> text i-rosswiii^m *<DttL<Dm 

M6® (a) fcfclvC, SSttllWllfyh'^fclBa-rsasfllf*-^ : u v 

flS»T?fc^ % 3 6 3 7 fi-T V* y -/<■?*> t) , 3 8 Fi>f y -^JffiSfc 

<Dt*-* : u ltI u^lMfftUmf-^ : u fc &tftfj1-$#2 0?lft 

ami w ^ y -^teamo?-? : u lt , u 2t %&%-{tLtz mo?-* t 

ifcfc, 31 6 HI (b) ^1-|f#^»S3i^^b^^V^, 6 1, 6 2, 
6 3, 6 4 W3SJ£»T?fc 0 % 6 5, 6 6, 6 7, 6 8, 6 9«t'S)5, £ 

fg7*~* : u 2 ($.1t\*7*-# : u lt ) ^^-K^^ft/cft^x-* : u a 

5^7*-* : u, (-ztcitT*-* : uj tjgis§6 1 <om^ t mmmti U 
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«7*-* : u 2 {tL*H2?-fi : u lt ) b 6 2 ©Otfj b &7JPgffi# U 4J& 

B©7jP|?S£6 8 25, ArtSfiaiSfltf*-* : u, (Sfctex-* : uj ir^fx 
: u 2 (t.it\*7*-<? : u lt ) iil®g§6 3 omtlb 74- Y*y 9 StifcJC 
ff-^ : u B (Sfcteft^x-* : uj fc&tJPjftitfJU *»«©aiUHi6 9 
5 *K A^^^i^lr-^ : u 2 : u u ) £r3§j£&6 4 ©aW £ 

Jn*U fc&lftfcJCSx-* : u 8 (Trnf-fi : u b ) SrHtfJ-TS. 

tt*a*fc«9#^Lfci*J:5teb-cvs. -r&*>^ mtT*-? :u,iu 2 
10 ©ilJEI»««r«-flrt-*fc»^ fcfcfctf, : u 2 £, Hl©S:i§l$ 

»|IUK&*«HWttg§3 5\Z.3SVZ>MM&6 5, 6 7, 6 8, 6 9 mm (b) 
#J80 fcA^U ^^!)-»©f-^ : u*^ ft2©?¥#ftK(liUB& 
*«F*fb»3 8 t*Jtt5JPjHS6 6-6 8\zMU ^fx*-* : u, 

0 1 ©lf»W3lMII»a^Wa» 3 5 K&tt 5*P#g§ 6 6-6 8 £A# U 4 > 
15 * JJ -/HMOf-^ : u lt 31 2 ^m^lMftfti^F^fb^ 3 8 fc*Stt 
67JP^6 5, 6 7, 6 8, 6 9 KA^TS- iT% SHtf*-* : u^^Ji 

£©±5Kls H4EI (a) K^flFWfcE^fc^fcWu ^V^y-:/©** 

20 RTfgiftiJ, : u^^jOA^t^sx-^ : u 2 ©^?ij© 

A# ft 1 <DmMimM&&to*iU& 3 5 £ ft 2 ©ff 

oft, sua (b) K^i-«-w©»^ov^T»wi-5. **5, #«© 

25 EHBTWU Mtf^mPI (QAM) bLX, 1tb*.t£. 16QAM^SrI 

~*©r&2 try hKKLxfi—tf'&ttmmu m*mz£V7tomMy £ -? 
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19, 5c©amtx-^^itS-r5o fcfcU gfiff^Lcy : y 4 , 

y$. y 2 » yi» y a . y b Wu ^ft^ftiitffBi£{f{l!l©tt};2j : u„ u 3 , u 2 , u v u a , 

5 £f\ gftft^Lcy : y 2 , yi> y. B . y^g^o^^-^-^-C^ 
^l^^g§2 2^ N MfLcy : y 2 , y 1( y a £ttfflU r.*x£>©gfilf 

a ' ©SWbfcftJt: L (u tt ') , L (u a ') fcUfcti-fS (k tt«*!ir*1-) . 
"ffcfc^ iim u a *s 0 -CfcS W W5 u a # 1 f u tt 

^oraxit, u lkJ u a 0:^|tu k ^U!, u/, u a '©:i»u 

IttzU mm (b) fcfcV^ Le (u k ) ttft-&tim&&U La (u k ) 

15 i LTIi, it £ X.fcf, (MAP T;V* y : Maximu 

m A-Posteriori) itR^ Zkt ##V\&S, £ *fi, UE^OO If 

otic, jpiH^a-ett, s&fB^ta^-efe5MIS*^it/&^, m2<om^ 

2 6 Km-ZMb^m : L e (u k ) $rgtb« 0 fc/cU lHIgO«W*3V> 
20 -ctt, ^l»«#3fc©&jixTi^*v\fc«> % La (u k ) = o-cfc£. 

Oflc, 4 V* V ->< 2 4 *5 iU?2 5 TiS, Sfll flN*L c y i^WWH* : L e 
(u k ) fc»L-Cflr#03fe^#*.SrfT5. ^LT, # 2 <&atfH& 2 6 T?Ht, 01 
©**»2 2 4|§I#tC % S£flMt*Lcy, *5iTOfc^ffiUT*5V^*Bff^ : 
La (u k ) KgoVT, mctma,: L (u k ') «r*ffl-f*. 
25 *<0« % ^JP^2 7 TO, *P^2 3 ftffitttt : L e (u k ) 

#:La (u k ) itt, 9(rlB01 <D'&f§r®2 2 {C7>f- K/<j/^ $tb5 c 
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U * tr; $ l ©¥U££I 2 9 *5 itffg 2 ©fij£2§ 3 1 £ 

5 fctf, -l (u k ') >0" Tfcftfcf, jtSlimifyh : u k '&l 

"L (u k ') ^0" Vhtltf. Mfemm^y h : u/^OtUtt 

S§3 3&/flV*T«S*Ufc$*l,5o 

lKDR/Sf=-^3 O*3j;t^02©R/Sx = -^3 2T?tt, J9f 

rr-C, Il©R/Sf^^3 0joJ:t>1$2<DR/Sx = -^3 2 ^ J: -5 1> 

OR/St3-^3 0, *fc«02(7)R/ST = -^3 ££^7-©?- 
20 »W-#J»#»fcJ:«±ia*9SU«i3ffi**T**, y-Kyo^v 

©ffiv^it7*-*%fcltfj-fS. 
tits M2<D*mtVX^ »l©JWSS2 9*fcf±JR2©iW3fe»3 1»CTt> 

25 l2©R/Sf3-^3 2*5, ££K:ac?— ©?-jty*«:f?V\ P5*©R/Sf 
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BER^tt^i-m-CfeSo BER£JSv^*-jm^©ttf&*#J»r 
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g= [h 0 , h v h 2 ] 
= [10011, 01110, 10111] (5) 
©^-am*»Sr*Wbfc»^«rlWli:L ( (5) ©aSMcov>TJ4«JH*5) > 

Jf»K::7>f-K'<y*Lfc#£HU 5fc (6) ©iSfcaSfCtS. 
20 g= [ho, h„ hj 

= [11111, 11111, 11111] -(6) 

(1) /ny^f : L, A^fi^- : 2~C, g5J§-& (ii©g|6 1,6 2,6 3, 
25 6 4^-/1^0 bftZVtWt) — ^<D2KD\fy h ' 1 ' ORQffll :de^ 

: IfflHSd e = 1 0) o 
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g BJ^/<*-i'©38£S[ :K = L/de (fc£U /h»£#TSJ 9 *T) 

- (7) 

(2) ri>0 % a^(D^fh (total weight) #±1B/<*— J^"?***: ft*/**— 
5 y (#| : total weight=8) 0 

is 9 witezxmi o at*, j: e>n*i*ai«:s 

£ 9 Bite J: Xffi 1 0 BfciS"t\ KIde = l 0 33 £tf total weight= 8 (fcjfc 

g= [h 0 , h lt h 2 ] 
= [1 00 1 1, 1 1 1 0 1, 1 000 1] •••(8) 

15 g= [h 0 , .h v h 2 ] 

= [1 1 00 1, 1 000 1, 1 0 1 1 1] -(9) 

<ommf(ms:&&®%ik&-?hz> 0 &*5, mi ibmbj:i**si 2bbw:, jlib* 

9?VMfr : total weight Sr^B"efc5 0 

i 
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' OMR: de^ftfciftD, £>O n KTSBISIPid eJ&Jft^tJfcS/^-^rtTfm 

^©£tt (total weight) as**fcfc*,fc5fc, H4W«ii^t: 

fc 9 H©S # W*aH^*4Wt»tt* 

Ui (o=S 0 <0) +S 3 <0) 

u 2 O) =S0 w +S2 (0) 

u 1 (2) =S3 (0) 

u 2 « = S0 M +S 1 (0) - (1 0) 

u»=SO»+S i (0) +S3 (0) 
u 2 (1) =S2 (0 > 

u 1 B =l w +S2 w +S3 (,) 

u « =s i»+S2» - (1 1) 

ft: 4, pt^ey»: 3©s»Wiia»a^^b«*«ffi"t5^-^-f«S:ffl 

#140M\ ftJjfCft: 4, ^^y^: 3 fc^UtStetefettS, WW 
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<D&mm\^7 4 - K>* y V VtcW&ft. 5£ (14) <D£. 5 fcM-et 5„ 
g= [h 0J hj, h 2 ] 
= [1111, 1111, 1111] -(14) 

mi 5m. mi 6ia, mi 7m#£nmi sbm, ±ia&m*i£ (D (2) 

ft : 3 £5®£Lfc#£*fc):, 015 1 8 Sfc^MfiS d e = 5 *5«fcTJ? total 

weights 5 («J£©|&1 9B~#2 2B*1!B) OSMEi^Sii^^^^ 

Afttttcv^i, mi 5Htt % 

g = Ch 0 , hj, h 2 ] 
= [1011,1101,0101] -(15) 

owmmfms^m^im^h ■> , % 1 e b& 

= [1011,1110,1001] -(16) 

w^Ei^^^bs^fc«5, mi 7 mi*. 

g = [ho. h x , h 2 ] 
= [1101,1001,0111] -(17) 

g= [h 0 , h 2 ] 
= [1101,1010,1011] -(18) 

t;i2 2B«, ±tt%m&wmizir%i 5m~mi sBos^amaa^ 

^ffcS§©@a^^-^t, : total weight *7frtmX*h 

5. 

'1* 0MHI: de ^o, fiftfBiflMd etf*** 
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*->ftX~nW&ft (total weight) #ft*fc fc5 J; 5 fc % 

u 1 (l) +u 2 a) + u 2 (2) =Sl (0) +S2< 0) 
u 2 111 + U » + u®=S2» 

u 1 (J9 +u 2 (2) =SO (0 >+Sl (0) +S2 (0) -(19) 

t * 9 , $ i 6 0©s »«iiaj|j«3i^-^b«f±, 

u 1 (1) +u 2 (1) + ul {2) =Sl (0) +S2 (0) 
u, (l) +u®=S2 (1) 

u ! fl, + u» + u»=S0 w +Sl (t, + S2 w - (2 0) 
t fe »> , % 1 7 ^(DS'Ji^^lriiW-i-^^, 
u 2 (0 + u 2 (a =Sl (0) 
u»=Sl (0) +S2 w 

u 1 a) +u 2 (2) =SO <0) +S2 (0) -(2 1) 

t & ^ ? m 1 8 m<Dwm®MM&&&®%imtt, 

u 1 (1) +u 2 w + u 1 <2) =Sl (0) 

u 2 a) +u 2 <2) =Sl (0) +S2 (0) 

u 2 (1, + u 1 B + u»=S0 w +S2« - (2 2) 
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Mlii^^oifigtoi v-cfi, mem (b) , Sg9H!, mi oh, 0 

5 /N (signal-to-noise ratio : ft -5§-*$tWi£) JtlCg^T, W$!Jfc$ftfc 

Attfcjfcv^fcx H2 3HI (a) (c^-fJ: 5 fc> Moton 

.10 e 0~ t o n e 9 lc % Zh^foS /H)k\Z.J&Z1t\! y hWtf>&&f—9*my)Wi. 
otV^o ^CCtt, tone9{C0tfyK toneOitoneUton 
e 7 t t o n e SKI \f-y K t o n e 6\Z2\?y K t o n e 2 \Z 3 tfy K 
t o n e 5IC4 Ify K t o n e 3 K 5 tfy K tone4lC6lfyh> ©fil 
^-^j&SWO jR&*U ^(D2 4 If y h (tiWfttf y h : 1 6 tfy K ftftfc'y h : 

ft* \f y h W# < ft o "C V * a © fi % flft D tnEfc&g fcTES hf 5/ h ^ Jp t> 5 £ t 

20 $2 3@ (b) {c^1-«t 5 ISOigbixfctr y h 
b-^E tone 9 (bO') , toneO (bl') , 

tonel (b 2 ' ) , tone7 (b3'), tone8 (b4 ') , ton 
e6 (b5 ') , tone2 (b 6 ') , tone5 (b7') , tone3 ( 
b8 ') , tone4 (b9 ') ©KSfc, M.^«bfl, tone9ttoneO£: 

25 toneli:toiie7, tone8itone6, tone2ttone5, 
*3iTj?t one3hone4#, h-^fe y h t UT«J*$tb5. 
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^LT, 4>ft< it>3lfj/l* (3lfy MifMUfy h^l3K?«©#g-efeS) "C 

5 feK^Wfc**b*. *-f % **IOh--V*y h (t one 9, toneO, to 
nel, tone 7) ©f-^dO, /$-7^d_dummy (AMI If y h 
#l**J"?fcSfc«>) Sr, ^-a|?«F«2 1©*5F-u l , u.fcA^Tf*^ 2 If 
. srh©flMRlfyh (u lf u 2 ) i 2 If y y h (u 8> u b ) , -fftfrib, 

4 If y h©^-#Wffl^$tlS, #K fcoTV^ 2 If y Z<DK&1? 

OtlC, 20l©h-ytyf (tone8, tone6) ©f-^dl, ^ 
;-f^d_dummyt *-###»2 1 ©JSKPux, u 2 £A;*7-f 5 1 > 
2 If >;> hOiftlfy h ( Ul , U2 ) i 2 If y K&JC*lf j/ h (u„ u b ) , ffc 
15 41fy h©^-mi s til7J^5o #<fcoTV»3 2 1fy h#f*, 

mmm. si§R»c$Wfc s fus o « u „ u a , u b <0 3ifs/ha:ft5. 

o#lc 3oiO h-^iry h (tone 2, tone5) ©7-^d2, d 
3, d4, d5, d6& s 2 l©j»u„ u 2 t^u 4 , u„ - 

20 KA#-f5£\ 21fy hOlWUfyh (u„ hWyWs&tXy h (u a , 
uj , -J-fcfr^ 4f7h©^-^fi: v -e©|i©3lf7h©f-^ (u 3 , 
u 4 , •••) ^W^^tbSo #</£o-CV>5 2fy hftte, Z-<D%&Vy McfgS 
«„ 

4o|Oh-ytj/h (tone 3, tone 4) ©f-^d7, d 
25 0, dl, d2, d3, d4, d5, d6, d 7 tr % • ^-#«F*»2 1 ©*?u 
„ u 2< t^u 4 , u 5 , -fcAAfSi:* 2tfy h^lf^t'y h (u lf u 2 ) 1 2 
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<D7\?-yY(D7-* (u 3 , -) #tH*$Jx5„ £<t£iX\i^2\fy h# 
•€rL"C\ ±|B©J;5JC % S/NJfcfc£<5v>T h-^- ^y l/rtQM* *5it^ 
5 bin, SflMRI-CW:, #m^$^^r-^lcML-CiU^7-y3i^ (IF 

•10 SiJtJfifctifctry h&<D'J>te\ > > h— >-Ji[I^o2ofe5VMt4oco y-?, 

zmm-fz>±'m<Dmm%mxiz y mBmmmm^x^tK^oxL^o, tv> 
sugjgasfcofc. AfW9R:v^i % *-#tt*»2 irt»©>r^y-^ o&e 

20 ill3W84f«. 

25 l*v^£t\ 77-7 h^-^^y^T^fc^Jtsise^Si^l^i-s. 
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5 fc£x.fi£, &24EI (a) fcja*-f-J; 5 m„ &mt&gl<Dt on e 0~t one 9 
-??fcftU "t-fcfcfc* 6 4kbps <0&&\s- \>-TmW*SffcimVk% 2mB8m 

r-s i 5 ft#£fcw\ 128kbps ©fia&w- h 5 J: 5 ft if 7 hit 

-^^5/7 7"C1fl^1-5o 

JWt#J»z:^5i % 77-^hf-^S'77^f^i:Ut, toneOC 
OtfyK tonelitone2l:tone8i:tone9tll?yK to 
n e 3 t t o n e 4 t t o n e 7(C2tf y K <SrWDg?K -fl'*!)— ^K?*- 
15 ^^y77i®7-^i:Lt, t one 5t t one6Kl4tfj/h, SrfJOSl?^ 
:©18 try b (Iffftlf v h : 1 6 If y K ft^tTy h : 2 tf y h) T? 1 7 
ASr^^i-5o ft*5> mmo^yyj (77^h7^S'77+'f^y- 
:/ Kr-^^y77) fcJfcttLT* h-i'fcW?) Jgfc>;h,51fy FP#< fcoT 

20 fiBl/CV^, 

B2 4m (b) tc*i-±5icflwt*n«. Mcftmz.^?k, mvmbfttcvyh 

W.<D&t£\^Y—-ym. toneO (bO'), tonel (b 1 ') , 

tone2 (b 2 ') , tone8 (b3') , tone9 (b 4 ' ) , ton 
25 e3 (b5 ') , tone4 (b6 ') , tone7 ( b 7 ' ) , tone5 ( 
b8') , tone6 (b9 ') E>JitC % fa^bft^ toneOitonel, 
tone2£tone8> t one9ttone3, tone4ttone7, 



WO 02/07357 



PCT/JPOl/06046 



35 

&£Xft one5£tone 6fr, ZMfil y±y h k L"C«|fife$Jx5 0 

5 •7fcSE#£*W u c l/±-y b (toneO, tonel, tone2, tone 
8, tone 9, tone3, t o n e 4, t o n.e 7) (0*?—$ d 0 ~ d 9 

otic, -YV^y-^Kx-^^iX7T^ia^$nfeh-y"fey h (tone 
10 5, tone6) Or^dO, dl, d 2, d3, d4, d5S:, f2©^y 
^5rt©^^^2 1« Ull u 2 £»u 4 , u 5 , -fcA#"t3i: % 2 
t*yh^1f#^yh (u lf u 2 ) t21?yb(D%&}?yb (u a> u„) % i-Jfefc 
4lfy WttL^tfy fOf-? (u 3J u 4 , •••) astti 

15 Z Lt, f - 6 -Cfi, ^1^-7 y /•? 4 36» b <Dl## tf y r *3 J: TJKS 2 
O^y^Sfl^Oft-^fcx-*^ gtt&ofcftK:, ±|B#h-y (t o n e 0 
~tone9) \zfttf%^tX\ 3 ff— 
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^±©T#2ifs/hfc*-#tt* (3?4H (b) ©*-#«-IHMMB) U »D 
<D±$L\fy h&mmfe (H4® (b) <Pfl3<2Wt$g3 3#JiI) U -tbbOflJ 

10 * hx-^^^7T^©^at^>^y^Kr-^^y7Tffl^©^aiSr 

) , fcix.fi, h-yt5/h^20©^y77(^fc^5j;5^|:|j: > 
25 h-y-fey h*P5^0ft|&-C«ySU 77-^ h7-^V77«tSe y 
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sit, *m&<DBm<ommw&£Tj&mm<DMft%%i®&£vm2 50^ 
# v h->-*~-y})yy#m, -rtet>h, tem&<Ds/N&K&^x, wis: 

tcbx.t£, %2 5IH (a) tC^-r«fc5i^ tone0~tone9 

AfttfjlO/^ £x 77-^bf^^777ffi©f^i:tt, toneOC 
Otf^K t o n e 1 t t o n e 2 t t o n e 8 t t o n e 91C1 If s> K to 
15 ne3itone4J:tone7l;21fyh > 4>91)—'7Y7t- 
?/<-y7TJ8<D7 ! —'? tlsX, tone4itone7t21fyK tone5 
i:tone6C4t>K, ZUVm. I018fc>b (If jjr h : 1 6 tT y 

7 7^ hf^^/^77 y -7* Kf-^/<y 77) fcJ*«LT#h- 

i25i (b) \ttt&*>\m&.zM. ^m^vt\ mymt>tnt*yh 

^CO^j^V^— yffi, 1rtj:t>%, to'neO (bO') , tonel (bl') f 
25 tone2 (b2') , tone8 (b3'), tone9 (b4'), ton 
e3 (b5') , t o n e 4 (b6') , tone7 (b7') , tone5 ( 
b8 ') , tone6 (b9 ') OMfc, it^btls toneOitonel, 
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tone2itone8, tone9itone3, t o n e 4 t t o n e 7> 
*5<fcO*t one5hone6^ Ztl^tll h-^ir y V t LT#f$£*l5 0 

:rtClE£-£tl7t i/'fcy h (toneO, tonel, tone2, tone 
8, tone9, tone3, tone4, tone 7) ©x— ^ d 0~ d 7 £\ 

10 4l/fiV-7h'T-*'<y77Kmft£tl1th->'±yh (tone 

4, tone 7) ©7^d6, d 7, dO, d 1 & % l2©^^5rt©^- 

h (u„ u 2 ) i 2tfy hOTC*.** h (u„ u b ) % -ffcfr*>> 4tfyh©* 
*©tt©2lfy h©xW (u„ U4 ) j&Stftfj$*b5 0 #</£ot 

ft&tc, >fi'*y-:7KxW/<y:7 7fc^$;h/fcb-:'-fe3' h (tone 

5, tone6) Of-^d2, d 3, d4, d 5, d6, d7^, 120%"/ 
/<5rt©*-W«2 1©»?-u l , u 2 £»u 4> up -R^rf*i, 2 

hOft^tfy h (u„ u 2 ) b2\fyY<D7m\fyY (u a , Ub ) , -+i&t> 
20 *> N 4lfyh©^-«th ^©flfc©4lfy Y(D*r-9 (u 3 , u 4 , •••) 
#£frl5 0 fcoTl^ 2 try h#f± x £©5E£tr«y 

©^y/<5fl»fc©«F-IHfcx*-*«\ gtt&ofcJIfc:, ±|E#h-y (toneO 
~tone9) \Zfrtt?>Z.kX\ ■ U-*sa >7*>-*t:£f8 l tZ>o ftfc, 
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5 -?:LT % fl©7^y^l 6TiS, I!)M^fc77-^ hf-^^'y77 
Hj&£> I — y (toneO, tonel, tone2, tone8, tone9, 
tone3, t o n e 4 , tone7) ±<D\f y h SrflPWifeU •€r©^J^7 f - 

*£ffi7rt5 0 77^ hx-^/^y^rrajE&i-sifs/ b : d0~ 

d 7»LTW^m«rfJ9^T5o fc*5, tone4Hone 7T»«fifc* 
10 tl/S y±y hffiX^77i^*fc^oTV^-5fc*, tone4£tone7 

© h-^iry h«:WU)fetfcitlC#6>*l*lfy h:dO, d 1 ttB!l»$tt« 0 
ft 2 (Dfv ^17 -Ctt, & 19 fe*bfc>f ^ y Kx-*^ s> 7 

7gH©f-Vtyh (tone4ttone7, tone5Hone6) ± 

©Tfe2t>h^?-m (ft 4 0 (b) o^-#«-9«^flg) U ^«90± 
15 ttifybtrWMft (ft4H (b) ©ft3©W8&3 3#JS) U e*l6>0*)« 

~d7fc&LT*-3iHS#*§*&*l?>£-C3. tone4itone7f 
#^$ttS>— ^fey hJW*y 77fc*fc*ot^5fc», tone4irto 
n e 7(Dh-ly±y h«r*-#£-J§-Lfc£t lc#fe;h,<5 try h : dO, dlltl 
20 6fc£tLS 0 

»i©Hy^!Jy^i 8feiusft2©h-^*-^jJy^ 

:/ Kf-^^y77^i:-e«|: h-^—fV v^ftSfcSlttrs. fc*5, 
fcoV^i*, ft 3 El ©gfi^ t EM*T»& -5 femora StfTlfc 

25 1-5„ 

-©J;5{-> *Hlfi©^^*5V>-C|i, 77-^ff-^y77^^1i 
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MOM 3. 

15 h7*— 7 7 fc*foS-f5 t* y h SrR^Jt U >f ^ y —7 K7-^>^ y 

7 7 ic^fS Vyh*fi -#tt*1-5 i £ t»> 77^b7-^^777iS§ 
lcfett5ffifiaSiS£4:IIS-r5. fff^H^^M l*3ir;2 £«<£#! 

20 

£TF> *$ffi<mm<D]fflW*s ± l£HMR4>»fl3*g 1 18*5 £ 2 6 H & Jfi 
^ rT'li, fc£)Uf % %2 5BI (a) {C^i-«k5^ tone0~tone9 
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1 if y K t o n e 4 £>±& ltf^K tone7 <P±<£fc 1 If y K t o n e 5 
5 ©Jb4fc2tr<yK tone6(DJ:t2t>K £#J<9^T N ^f^y-^Kf*- 
^^ , 5'77l©f- UT, toneOOltfyK toneUtone2 
itone8i:tone 9©2 If y K tone3ttone4i:tone5i 
tone6itone 7 <DT$L2 \fy K ^T, i©26 \fy h (flHRlf 

y h : 1 6 If y K %&¥y b : 1 0 If y b) T? 1 7 -ASr»drt-*. &*3> 
10 EI^<D/^5/7t (77^hf-^y77+'f^!l-7Kf-^y77) 

tefc&gftJ&Blf </ h (2 tf y M »ot^5:tlCjgSUV>5o 

Sfc* h - ?yy if^m £ - * ® 1 7 ir- -Mi, ftkx.l£, 
$£2 60 (b) fc^«fc5fclft*$;ft,5o JMfclftfc:^?^ tone301^ 

15 h t o n e 4<D1 \fy b, t o n e 7 <D 1 If y K t o n e 5 0)2 If y h, t 
o n e 6 © 2 If y h,. t o n e 0 <0 1 }fy b, tonel~9C2t'y h^IfC, 
itfc^btk toneO<Dl\?ybttonel<D2\?yb, tone2©2try 
h t t o n e 3<D2 \fy K t o n e 4 £> 2 lfs> b t t o n e 5 <D 2 Ify K t 
o n e 6C2 \fy b t t o n e 7<D2 If y k fcitf 1 o n. e 8 (0 2 If y h t t 

20 one 9<D2\fyhtK Ztl^ft 1 h-^i? ybt LXm&ZinZ. 

%2 Gm<D£o\zmf&&lTl1Z'<y7 7fo<r>7 : -9tZ, 77-^ hf- 

rmskxn^ i v-y±yhmm%-4t£ti5o *1\ 77-^ ff-^y7 

7telB#£tl7t h— (t o n e 3, tone4, tone7, tone5, t 
25 one 6) ©7 s — * d 0~ d 6 £ s ft 1 (D^ry/*4 {dATJ-fS 8 If y b<D^ 
n^y b&%<D&&<D#MXMJj£inZ> 0 
otic, 4ls*V---7b*7 ! --*'<y-7 7lzm&£tb1tb-y±y b : t o n e 
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0, tonel©f^d0, ^^7-^d_dummy (Ifi^^l^ 

-fSt, 2^ h (u„ u,) £2tfy h<DX-&\fy h (u„ u„ 

) ^ -ttlt>h, 4\fy h<Dy--7$ft-%-tmtl$tlZ>o £<&oTl^2lfs> h# 
5 ft, ^TC^tfy h^^i-5 0 If^lfyhu^i, ^5-x-^-efe5 

otl^ ^^y-^KT-^^^7 7ra^^tbfch-^-fey h : tone 
2, tone3©f^dl, d 2£\ M2(D^y/<5?J<D#—tfft-%^2 1<0 
m*u lt u 2 fcA^-f5£\ 2 \fy hOflWR^y h (u„ u 2 ) k2*yhV>R 

io (u a , Ul ) , -r*t>t>, 4 if s/ h^^-«^m^$tu5o 

oTi^S 2 if y h#tt, £©JE*lf y McffiS-fS. 

oft, >fy*y— 7F^— */*y77fc^*ftfcb— V'-fey h : tone 
4, tone5©7^d3, d 4?:, ^2(D-r ^^5p^O^-^-^§§2 1 
«8^u lf u 2 fcA2r$-5t, 2lfy hroffiffinfyh (u„ u 2 ) t2\fyh<OK 

15 (u a) u b ) , ?t!:t>^ 4\fy hO^-«^Sffi^$^5 c #<& 

oTV^ 2 If y C©5C*lf y M-tl^-f 5, 

otic, >f^y-^K9*-^y7rK:K^$tifch-^-fey h : tone 
6, tone7(5f^d5, d6S: N f2©-7^5^^^f 2 IO 
«S^u p uJz.AtHrZk. 2\?-yh<DfflgLKyh (u„ u 2 ) t2t'y>©% 

20 Slfi/K (u„ uj , -ttet>h> 4*yY<0*-im%&mi3ZMo 

. o-o^ 2 if ? h^tt, r.©5cstr y um^-tZo 

J>?y-7'VT-r''<y7 7fcmft£tl1th--^*yh : tone 
8, tone9©f^d7; d 8 ^2 0^s//^5rtcD^-:i#??-S§^|2 1 tf> 
«6^-u lt u 2 KA^rf3£, 2 If jjr hOffifaifjy h (u 1( u 2 ) b2\fyY<D% 
25 filfyh (u„ uj , 4 If J/ b©^-JK«F-§-3JSa^J$n5. ^<ft 

oTV>5 2 If y>£ti, CO%^lf s> McSSI"*. 
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Hl&£> h— >" (t o n e 3, t o n e 4, t o n e 5, tone 6, tone7 

io 7-^^y77«nif5' h : do~d 6\z.ttvxmwm%:%m9%xz 0 

7SS©H>'t3'h (toneOttonel, t o n e 2 £ t o n e 3, t 
one4£tone5, tone6£tone7, tone8itone9) S: 

(mm (b) <D?-tfm-tm&m) u zot-tffr&nm&m* 

15 4V9y~7Y?—9*?7T\Cjtto&t*}£y Y : d0~d8 

19t?f*. ±f2&ai;ft 77^^-^5/77^^^!)- 

#J!9S9, m<9<DTtfL2 try hSr-T V^y-7Kx-^^5/7 7^#J«9^«9, ^ 
25 feW, 77-^ h7*— *^y7 7te#f&f3lfy hfcWUJfcU 

Kr-?^'y77l»5ifs/ hSr^-#tt-9-rs«fi8fc Lfc. (LftteJ: 
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i-©timtf >7 h £ 2 tf y h©%* tfy i^$t$$;ft5 4 try h©*~«#£m 

T^x-^ : u.«:tftfrf5S& 1 ©W» Klft*Si£^^fc&^ife 9 > 7 2 f± 
4 W V «9 , 7 3 tt>f V9V—'fto3m!t0 3 f-* : u u £S&W§-fc 

LTTC^x-^ : u b ^W^1-602©ff!li^i|aj^*5iW^b|g'T?fct)^ 7 4 

4 0IP««) , 3©*HWb»i, 5 C&DlHI©*) , ^ 

»ft&^^fc^©^i^*-^£&^ U TK©IH8^&»&^?f»ft*l. 
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y<y?LttW&ti, (2 3) <7)J;p{c^m-Ct5o 
g = [ho, hj 
= [1111, 111 1] - (2 3) 

(1) /cy^ : L, At)M.ty : 2V, GiS§£6 1, 6 2, 6 3^5 

jVO bt£&$M) f^-^2o©t'y h « 1 ' <Z>M : d e 
*5^-y 0 ^fttito^^ l&3t©S (7) #ft/jN©if. 
10 (2) A^a^-: 2T\ S^-O^ff (total weight) J&S±|&**-^rt"?ft*£ 

(3) ^ny^f: L, XtiMfr : 3T% aaH»r*^^©PI*©^y h 
'I' ©MPjf: de^^£5/^-y ( A#fttCV*5£ x ttr^©^ (7) # 

15 (4) A#M#-: 3t?, (total weight) »±3Bs*9*-l'to-&k)zb 

AtiMZt- : 2 © t # {-ffiRI d e = 7 *5 it^ total weight= 8 „ : 3 O 

20 it (CF^H d e = 5 *5 iTJ« total weight= 7 , OS ftWililftJIii^-^bil*!, 

♦S-tt^ A#fi#- : 2<Db%Kfflmd e = 1 5 S3 J: V total weight= 1 2, A 
fiMfr : 3<Dt% \CfflM d e = 9 *5 total weight= 8 , ©SftWIE 

25 JWW«jfc^5£, 02 9H«, 
g= [h 0 , h x ] 
= [1101,1111] - (24) 
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g= [h 0 , h,] 
= [11001, 1 1 1 1 1] - - (2 5) 

5 £©J;$tC, ftjfcg: 4, **U*: 3, *fcf4JWt* : 5, 4© 

&EMffi-&'*fi-><DX<5' b '1' <Dfm: de *>o x ftftlBIR] 
^lide^fctetftS/^-^rt-ea*©^ (total weight) #**fcfc$J:5 

10 1 ' ©B8PJS : d e 5 % 5&»O n MffiPg d e 

If y h©fit$fttf !/ hi 1 If 5/ h©7C^tf y hVmj&ZhZ 2 If y 
15 V\fttf, Smfllfc*5lt5BER«H4S:^:iBtei^±$*5r;i:3&s-e§5 0 

jfc*3, *m©m©^-«-^^, ms©?^ i ~ 3 vmrnvmrn^ 

M-r^^t^mx-h^o Z<DW&, 5Cftify b&l t> htftSfcfc, 2of 
20 hf f -^y7TfiK©«Bai'f^^y ta -^K7 f '-^5'7 7®*©«Bli: 

o f w i turf, 77^hf-^y77t'fy^!J-7Kf-^j' 
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of^BJjCct^ i^fffi!l^, S/NJtM<5VN"C#P)tlSlfy Wy!7> 
©T&2tfs/ F^y^U-7'K7^^y77^ij!)i!J, SAMBOS 77- 

15 «-t/5S-C# % 77-^ h7-^^S'77iK^V^i^{at W 

0«f©»WfcJ:*lWr, 4, ^JJft: 3 % *fctt»3([*: 5, ;*-ey 

ft: 4©S»WjHIMBi^^^*fflSLfe»^ % 7n^I:L, ATJfi^ 
20 : 2T?gB^-T5/^-^Olfy h '1' <DmM: de#Jbci45, fl=0, 
WIBMKd e^Jft^irftS^^-^rt^m^O^W- (total weight) 
5 £5^ 7*o^fi:L, A7J»: 3 T'S 3»«^*-y©tf 

vrtT?a*©£tt#****5 «fc 5fc> 

1 h©5Cglf * b-C^$ti/5 2 if j/ h©*-#&#5rW#t**-aWi- 
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77-^ hf-!?^y77®i^v^, jyfv-^ftmfcm-fztifmzmwi, 

^>g<D$&WlZ.£3M£, %.{sMK&^X, 77-^^7-^^S'77g^I 

io tc 0 itucj;^ 77-^ b^-^^yyrB^K^^r, <<i/?v-zf®mz. 

So 

ogo&W m J;Mf , 77^ff-^/^77i'f^y-7* KfW« y 
„ $£Lfc 0 £;fU£«fc»j; 77-^f7-?.^y77Wttv^ 

20 5 £ h^»(OWT^SL, 77^ \>¥~9*y. 

yhSr^^WMtlfc, rft^J:^ 77^t>7-^77 7 W 
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5 £*UcJ:!K 77-^ 77r©SK:i8V^ >C>9V^f&mcmt 

f-^^>777lMlM^y-^Kf-^^5'77 Si&co&g i £ h - 
^iJMfcfc£«U SbK, 77-^ Ff-^^^rSto'^t^^TO 

Sip^tfco £*iK:J:?K 4V9V-7Y7-9'^yy7m&m^1dg&\z. 
te, Kl^b/Kffi«H4©9 f> -^aifll«rl©ii-5ii:#-e#, 77-^ 

15 o£*<W3mc«fcttff> 77^ hx-^^y^Tt^^y-^Kr'-^^y 

7' ^ Y?—9*v7T\z8l&***'y f U ^f^D^Kf-^ 

y7 7 Wt5 t'y ^r^-#I^t5«i: Lfc, itb^iD, -0*y~ 
20 7Y7-9'*y7 7W&*m^1tW&\z.\'Z, S5i^-h/S5f&«tt©7 f -^3H&* 
£91** , Sbfc, 77-^ F7-;?^y77iKS:«V>ti^|!:H:, 
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